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The thenno-optical effect of a polysilicon Fabry-Perot thermal sensor, deposited in a reduced pressure pancake reactor using dichlorosilane, has been evaluated theoretically and experimentally. The polysilicon deposition rate was much faster than that deposited by the low pressure chemical vapour deposition (LPCVD) technique using silicon.
Microsensors based on polysilicon are currently being widely investigated because of their potential for low cost and high performance [I] . Besides the usual thermal-electrical sensing mechanism, applying the thermal-optical characteristics of the polysilicon film can be simple, repeatable, and radio-frequency interference free. Previously, silicon wafers were used for fibreoptic tactile sensors [2] . This Letter reports using the large change in refractive index of deposited polysilicon films with temperature to form the basis of a highly integrated poly-Si thermal sensor. A surface-normal reflection type polysilicon Fabry-Perot (FP) thermal sensor, illustrated in Fig. 1 , was fabricated. Polysilicon films were deposited in a reduced pressure epitaxial reactor using dichlorosilane because of its fast deposition rate and large crystallites instead of the silane in a LPCVD tube.
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Fig. 1 Device layout and geometry
The thickness of polysilicon for microsensor applications is usually between 1 and several micrometres [3] , and the deposition rate in an LPCVD tube is only -25kmin at 580"C, 5 0 m of SiH,, and 150mtorr. Thus the time needed for deposition would be more than 6h as compared to an epitaxial reactor of 0.6Cun/min at 1015"C, atmospheric pressure, and 45scrm of dichlorosilane (SiH,CI,). The natural chemical reaction of SiH,CI, not only generates the Si but also releases HCI which prevents silicon from nucleating on top of the insulation surface by etching. As observed from the experiments, if the ambient temperature is lower than 1000°C, the wafers do not become thoroughly covered by polysilicon. This should be attributed to the HCI etching rate being higher than the poly-Si deposition rate. As the temperature was raised above 100O"C, the poly-Si deposition rate was higher than the HCI etching rate, and the whole-wafer poly-Si silicon-on-insulator (SOI) structures were obtained. The thickness for a 15min deposition was measured to be 9 . 3~ with a standard deviation of 300A. The poly-Si grown in the epitaxial reactor did not show a shiny silver mirror surface. Because the FP cavity length needed to be reduced to a certain thickness, subsequent chemical and mechanical polishing ( One key step towards increasing the finesse (sensitivity) of the Fabry-Perot cavity is using multi-dielectric layers as the top and embedded high reflection mirrors. Amorphous silicon (a-Si) and SiOl were chosen as the high and low index dielectric materials so that fewer dielectric pairs were needed to obtain a high reflectance. The a-Si films were prepared by LPCVD and the oxide layers were then obtained by oxidising the a-Si films at 1OOO"C for 25min in order to obtain a stack with IOOOA polysilicon and 2000A of SO,. The designed centre Bragg wavelength was 1 . 3~. The normal reflectivity spectra of a stack of three dielectric mirrors plus an oxide cap layer prepared by LPCVD system and furnace tube is shown in Fig. 2 . Note that the mirror presents a very smooth and high reflectivity response. Although, the desired centre wavelength appears slightly shifted, the reflectivity is still at its maxi-mum at a wavelength of 1 . 3~.
The thermo-optical effect of a semiconductor can be described For the indirect bandgap Si, GEJGT = -1.7 x 1WeVi"C was equated with the rate of change of the lowest indirect gap. For the S E 0 oscillator energy, GEdGT = 4 . 7 x 1WeVl"C was assumed to move at the same rate as the transition at k = (O,O,O) [6] . Fig. 3 In summary, the deposition time for poly-Si films is reduced from 6h to only several minutes. After CMP, the wafers have mirror like surfaces with controllable cavity thickness. The reflectivity of the FP mirror was greatly improved by applying multilayers of polysilicon and Si02 films to act as the high and low index materials. Experiments show that three stacks (six layers) of quarter wavelength thick films provide a 98% reflectivity, hence the finesse of the FP cavity will be greatly increased. The thermal response of the structure was measured to be 2 . 4 h "C.
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An optoelectronic exclusive-OR gate has been demonstrated in high speed GaAs photoconductive switches. Optical output was achieved by gain-switching an auxiliary semiconductor laser from the electrical output of the logic device. Signal pulses shorter than 4OOps were obtained with an on-off contrast ratio better than 19dB.
Computing and signal processing with optical beams have the advantages of high speed and inherent parallelism. Different optoelectronic logic devices have been proposed for this purpose. Among them, the exclusive-OR (XOR) gate has received the greatest attention owing to its usefulness in binary addition and binary comparison. Several groups have demonstrated optical-input optical-output XOR gates using phototransistors for light detection [I-31. Their highest speed attained is of the order of microseconds, and is being limited by the large emitter junction capacitance. Another approach to realising the logic gates is to adopt high speed photoconductive switches. Their advantages include simple fabrication, fast response, large dynamic range and lack of jitter [4] . An optoelectronic AND gate for time-division demultiplexing has been demonstrated which is based on GaInAs photoconductive switches [5] . The devices proved to have a high speed response with a relatively low switching energy. Kamiyama et al. have
